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(54) ORGANIC ELECTRO-LUMINESCENCE ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic EL 
element having its hightransparency cathode at a low 
resistance and superior durability by constituting the 
cathode by an electron implanting electrode layer and a 



electron implanting electrode layer 4 and a non-crystal " 
translucent conductive film 5. Since the cathode is thus 
constituted, the electron implanting electrode layer 4 
easily degraded is protected by the non-crystal 
translucent conductive film 5, this electrode layer 4 can 

be thinned, and as a result a translucent cathode can be produced. The noncrystal 
translucent conductive film 5 is preferably made of an In-Zn-O based oxide, which is formed 
by a spattering method or the like. The electron implanting electrode layer 4 is made of an 
electron implanting metal, for example, Mg or alkali earth metal oxide, for example BaO or the 
like. 



non-crystal translucent conductive layer and making this 
electrode layer adjacent to an organic layer. 
SOLUTION: An organic layer 3 containing an organic 
luminescence layer is intervened between an anode 2 
and a cathode, and the cathode is constituted by an 




.3 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The organic electroluminescent element characterized by being the organic electroluminescent 
element to which the organic layer containing an organic luminous layer comes to intervene between an 
anode plate and cathode, and for said cathode consisting of an electronic notes telegram electrode layer 
and amorphous transparence electric conduction film, and said electronic notes telegram electrode layer 
touching said organic layer. 

[Claim 2] The organic electroluminescent element according to claim 1 characterized by forming the 
electronic notes telegram electrode layer in the shape of a super-thin film using one sort chosen from the 
metal, alloy, and alkaline-earth-metal oxide of electron injection nature, or two sorts or more. 
[Claim 3] The organic electroluminescent element according to claim 1 characterized by an electronic 
notes telegram electrode layer being a mixing layer of the organic substance of the one sort or two sorts 
or more, and electron transport nature which are chosen from the metal, alloy, and alkaline-earth-metal 
oxide of electron injection nature. 

[Claim 4] The organic electroluminescent element according to claim 1 characterized by an electronic 
notes telegram electrode layer consisting of an island-shape electron injection region. 
[Claim 5] The organic electroluminescent element according to claim 1 to 4 characterized by forming 
the amorphous transparence electric conduction film using an indium (In), zinc (Zn), and the oxide that 
consists of oxygen (O). 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the organic electroluminescent element excellent in 

endurance from which the both sides of a component can take out luminescence. 

[0002] 

[Description of the Prior Art] Since the electroluminescent element (it is hereafter written as an EL 
element.) using electroluminescence has the descriptions, such as excelling in shock resistance since 
visibility is high and it is a perfect solid-state component because of self-luminescence, the utilization as 
a light emitting device in various displays attracts attention. 

[0003] There are an inorganic EL element which uses an inorganic compound as a luminescent material, 
and an organic EL device using an organic compound in an EL element, among these since the 
miniaturization which can make applied voltage low substantially is easy for an organic EL device, the 
utilization research is positively made as a next-generation display device. The configuration to which 
the laminating of the transparence anode plate is carried out is usually adopted on the substrate using 
[ the configuration of an organic EL device ] the glass plate etc. on the basis of the configuration of an 
anode plate / luminous layer / cathode. In this case, luminescence is taken out at a substrate side. 
[0004] By the way, the attempt which makes cathode transparence and takes out luminescence to a 
cathode side by the reason below recent years is made. 

(a) Transparence, then a transparent light emitting device can do an anode plate. 

(b) Colors arbitrary as a background color of a transparent light emitting device can be adopted, it can 
consider also except the time of luminescence as a colorful display, and fanciness is improved. 
Moreover, when black is adopted as a background color, the contrast at the time of luminescence 
improves. 

(c) When using a light filter and a color conversion layer, these can be placed on a light emitting device. 
For this reason, a component can be manufactured, without taking these layers into consideration. As the 
advantage, in case an anode plate is made to form, substrate temperature can be made high, and thereby, 
the resistance of an anode plate can be lowered. 

[0005] Since the above advantages are acquired by making cathode into transparence, the attempt which 
creates the organic EL device using transparence cathode is made. The transparent organic EL device 
which prepared the 2nd electrode layer which becomes JP,8- 185984, A from the transparence conductive 
layer formed the 1st electrode layer which consists of a transparence conductive layer, the electron 
injection metal layer of a super-thin film, and on it is indicated. And it is ITO (indium tin oxide) and 
Sn02 as matter which constitutes these transparence conductive layers. It is indicated. However, these 
cannot abolish crystallinity even to extent to which an X diffraction peak disappears, but are crystalline 
substances intrinsically. For this reason, it faces carrying out a laminating to a substrate through an 
organic layer, and in order to prevent breakage on an organic layer, when substrate temperature is set as 
about room temperature -100 degree C and vapor-deposited, a transparence conductive layer with high 
resistivity is formed (in ITO, it becomes more than 1x10-3 ohm-cm extent.). And in such an organic EL 
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device, since a voltage drop occurs with the wiring line of a transparence conductive layer and 
heterogeneity arises in luminescence, the amelioration which lowers resistivity is called for. Moreover, 
ITO and Sn02 Since it is a crystalline substance intrinsically, moisture and oxygen tend to invade from 
the grain boundary. For this reason, the electron injection metal layer by which a laminating is carried 
out adjacently tends to receive degradation, and a luminescence defect not arising as a result, or stopping 
emitting light etc. cannot say it with endurance being enough, but the further amelioration is called for. 
[0006] 

[Problem(s) to be Solved by the Invention] The object of this invention solves the above-mentioned 
conventional technique, and is to offer the organic EL device which has the cathode of low resistance 
and high transparence. Neither moisture nor oxygen can invade easily again from the transparence 
electric conduction film which constitutes cathode, and the object of this invention is to offer the organic 
EL device which is excellent in endurance. 
[0007] 

[Means for Solving the Problem] this invention persons found out that the above-mentioned technical 
problem was solved by adopting the transparence electric conduction film amorphous as transparence 
electric conduction film which constitutes cathode, as a result of repeating research wholeheartedly, in 
order to solve the above-mentioned technical problem. This invention is completed based on this 
knowledge. 

[0008] That is, the summary of this invention is as follows. 

(1) Organic electroluminescent element characterized by being the organic electroluminescent element 
to which the organic layer containing an organic luminous layer comes to intervene between . anode 
plate and cathode, and for said cathode consisting of an electronic notes telegram electrode layer and 
amorphous transparence electric conduction film, and said electronic notes telegram electrode layer 
touching said organic layer. 

(2) Organic electroluminescent element of the aforementioned (1) publication characterized by forming . 
electronic notes telegram electrode layer in the shape of a super-thin film using one sort chosen from the 
metal, alloy, and alkaline-earth-metal oxide of electron injection nature, or two sorts or more. 

(3) Organic electroluminescent element of the aforementioned (1) publication characterized by . 
electronic notes telegram electrode layer being a mixing layer of the organic substance of the one sort or 
two sorts or more, and electron transport nature which are chosen from the metal, alloy, and alkaline- 
earth-metal oxide of electron injection nature. 

(4) Organic electroluminescent element according to claim 1 characterized by . electronic notes telegram 
electrode layer consisting of an island-shape electron injection region. 

(5) Organic electroluminescent element given in either of aforementioned (1) - (4) characterized by 
forming . amorphous transparence electric conduction film using an indium (In), zinc (Zn), and the 
oxide that consists of oxygen (O). 

[0009] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. The organic layer in 
which the organic EL device of this invention contains an organic luminous layer between an anode 
plate and cathode intervenes, and cathode is constituted by an electronic notes telegram electrode layer 
and the amorphous transparence electric conduction film, and is realized with the configuration that 
moreover an electronic notes telegram electrode layer touches an organic layer. Drawing 1 can express 
this configuration typically. Below, these configurations are explained. 

[0010] <Amorphous transparence electric conduction film> The amorphous transparence electric 
conduction film which constitutes cathode in the organic EL device of this invention is explained first. 
The amorphous transparence electric conduction film used by this invention is amorphous, and be [ what 
is necessary / just although it has transparency ], as described above, it is desirable that resistivity is 
5x10 to 4 or less ohm-cm because of abatement of the heterogeneity of luminescence resulting from a 
voltage drop and it. 

[001 1] Moreover, as construction material, the oxide film of an In-Zn-O system is desirable. Here, the 
oxide film of an In-Zn-O system is transparence electric conduction film which consists of amorphous 
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oxide which contains an indium (In) and zinc (Zn) as a main cation element. As for the atomic ratio [In/ 
(In+Zn)] of In, 0.45-0.90 are desirable, it ~ this — it is because conductivity may become low if out of 
range. As for especially the atomic ratio [In/(In+Zn)] of In, 0.50-0.90 are desirable in respect of 
conductivity, and 0.70-0.85 are still more desirable. 

[0012] The above-mentioned amorphous oxide may contain only In and Zn substantially as a main 
cation element, and a valence may contain one or more sorts of 3rd elements more than trivalent 
[ forward ]. As an example of said 3rd element, although tin (Sn), aluminum (aluminum), antimony 
(Sb), a gallium (Ga), germanium (germanium), titanium (Ti), etc. are raised, especially the thing that 
contains Sn in that conductivity improves is desirable. Moreover, the content of the 3rd element is 
atomic ratio [(all 3rd elements)/(the amount from which In+Zn+(all 3rd elements)] becomes 0.2 or less 
is desirable.) of the total amount. If the atomic ratio of the total amount of the 3rd element exceeds 0.2, 
conductivity may become low by dispersion of ion. Especially the desirable atomic ratio of the total 
amount of the 3rd element is 0.1 or less. In addition, since what was crystallized is inferior to 
conductivity from an amorphous thing even if a presentation is the same, it is necessary to use the 
amorphous transparence electric conduction film also from this point. 

[0013] An above-mentioned amorphous oxide becomes available as transparence electric conduction 
film by making it a thin film. As for the thickness at this time, it is desirable to be referred to in general 
as 3-3000nm. It tends to become insufficient [ less than 3nm / conductivity ], and when it exceeded 
3000nm, and light transmission nature falls or an organic EL device is made to transform intentionally 
or unescapable after the process in which an organic EL device is manufactured, or manufacture, a crack 
etc. becomes easy to produce it on the transparence electric conduction film. Especially the desirable 
thickness of the transparence electric conduction film is 5-1000nm, and still more desirable thickness is 
10-800nm. 

[0014] In the organic EL device of this invention, when cathode is formed through an anode plate and an 
organic layer on a substrate, the amorphous transparence electric conduction film (oxide film) is formed 
on an electronic notes telegram electrode layer. As the formation technique of the amorphous 
transparence electric conduction film, although chemical vapor deposition besides the sputtering 
method, a sol gel process, the ion plating method, etc. are employable, the sputtering method is more 
desirable than the viewpoint of things and simple nature with little thermal effect on an organic layer. In 
this case, it is necessary to take care that an organic layer does not receive breakage by the plasma 
generated at the time of sputtering. Moreover, since the thermal resistance of an organic layer is low, it 
is desirable to make temperature of a substrate into 200 degrees C or less. 

[0015] RF or DC magnetron sputtering, and reactive sputtering are sufficient as the approach of 
sputtering, and the presentation of a sputtering target and the conditions of sputtering to be used are 
suitably chosen according to the presentation of the transparence electric conduction film which is going 
to form membranes etc. When making the transparence electric conduction film of an In-Zn-O system 
form by RF or DC magnetron sputtering, it is desirable to use the sputtering target of following (i) - (ii). 
[0016] (i) The atomic ratio of an indium is a predetermined thing with the sintered compact target which 
consists of a constituent of indium oxide and a zinc oxide. Here, although "a thing predetermined in the 
atomic ratio of an indium" means that from which the atomic ratio [In/(In+Zn)] of In in the film 
obtained eventually serves as a request value of 0.45-0.90 within the limits, the atomic ratio in a sintered 
compact target is the thing of 0.50-0.90 in general. This sintered compact target may be a sintered 
compact which consists of mixture of indium oxide and a zinc oxide, and From one or more sorts of a 
hexagonal stratified compound expressed with In2 03 (ZnO)m (m=2-20), may be the sintered compact 
which becomes substantial and One or more sorts and In 203 of a hexagonal stratified compound which 
are expressed with In2 03 (ZnO)m (m=2-20) And/or, you may be the sintered compact which becomes 
substantial from ZnO. in addition, the reason which limits m to 2-20 in said formula showing a 
hexagonal stratified compound - m - said - it is because it does not become a hexagonal stratified 
compound if out of range. 

[0017] (ii) Sputtering target which consists of an oxide system disk and one or more sorts of oxide 
system tablets arranged on this disk. From indium oxide or a zinc oxide, an oxide system disk may 
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become substantial and From one or more sorts of a hexagonal stratified compound expressed with In2 
03 (ZnO)m (m=2-20), may be the sintered compact which becomes substantial and One or more sorts 
and In 203 of a hexagonal stratified compound which are expressed with In2 03 (ZnO)m (m=2-20) 
And/or, you may be the sintered compact which becomes substantial from ZnO. Moreover, as an oxide 
system tablet, the same thing as the above-mentioned oxide system disk can be used. The atomic ratio 
[In/(In+Zn)] of In in the film with which an operating rate is obtained eventually is suitably determined 
that it will become the request value of 0.45-0.80 within the limits by the presentation list of an oxide 
system disk and an oxide system tablet. 

[0018] As for any sputtering target of the above (i) - (ii), it is desirable that the purity is 98% or more. At 
less than 98%, the resistance to moist heat (endurance) of the film obtained may fall by existence of an 
impurity, conductivity may fall, or light transmission nature may fall. More desirable purity is 99% or 
more, and still more desirable purity is 99.9% or more. 

[0019] Moreover, when using a sintered compact target, as for the relative density of this target, 
considering as 70% or more is desirable. Relative density imitates lowering of a membrane formation 
rate, and deterioration of membraneous quality, and tends to come by less than 70%. More desirable 
relative density is 85% or more, and is 90% or more still more preferably. 
[0020] In order to change variously with the approach of direct sputtering, the presentation of a 
sputtering target, the property of the equipment to be used, etc., it is difficult to specify generally, but 
when based on the DC direct sputtering method, as for the sputtering conditions in the case of preparing 
the transparence electric conduction film by the direct sputtering method, it is desirable to set up as 
follows, for example. 

[0021] As for the degree of vacuum and target applied voltage at the time of sputtering, it is desirable to 
set up as follows, the degree of vacuum at the time of sputtering — about 1.3x10-2 to 6.7xl00Pa - more 
- desirable - 1.7x10-2 - 1.3x100 Pa extent - it may be about 4.0x10-2 to 6.7x10 - IPa still more 
preferably. Moreover, as for the applied voltage of a target, 200-500V are desirable, the degree of 
vacuum at the time of sputtering - 1.3x10 to 2 Pa - not filling (a pressure being lower than 1.3x10 to 2 
Pa) - the stability of the plasma - bad - 6.7x100 Pa - being high (a pressure being higher than 6.7x100 
Pa) — it becomes impossible to make applied voltage to a sputtering target high Moreover, it may 
become difficult for target applied voltage to obtain a good thin film less than [ 200V ], or a membrane 
formation rate may be restricted. 

[0022] As a controlled atmosphere, the mixed gas of inert gas, such as argon gas, and oxygen gas is 
desirable, the case where argon gas is used as inert gas — the mixing ratio (volume ratio) of this argon 
gas and oxygen gas - in general - 1:1 to 99.99:0.01 - it is preferably referred to as 9:1 to 99.9:0.1. If it 
separates from this range, low resistance and the film with high light transmission may not be obtained. 
[0023] Substrate temperature is suitably chosen according to the thermal resistance of an organic layer 
within the limits of the temperature from which the organic layer concerned starts neither deformation 
nor deterioration with heat. Under at a room temperature, since the device for cooling in substrate 
temperature is needed separately, a manufacturing cost rises. Moreover, a manufacturing cost rises as 
substrate temperature is heated to an elevated temperature. For this reason, it is desirable to consider as 
room temperature -200 degree C. 

[0024] By performing direct sputtering on conditions which were mentioned above using sputtering 
targets, such as the above mentioned (i) - (ii), the transparence electric conduction film made into the 
object can be prepared on an organic layer. 

[0025] A <electronic notes telegram electrode layer>, next an electronic notes telegram electrode layer 
are explained. An electronic notes telegram electrode layer is a layer of the electrode whose electron 
injection is possible for the organic layer containing a luminous layer good, in order to obtain a 
transparence light emitting device, it is desirable that light transmission is 50% or more, and it is 
desirable for that to use thickness as an about 0.5-20nm super-thin film. 

[0026] For example, the layer which set thickness to lnm - 20nm, using the metal of 3.8eV or less of 
work functions (metal of electron injection nature), for example, Mg, calcium, Ba, Sr, Li, Yb, Eu, Y, Sc, 
etc., as an electronic notes telegram electrode layer can be mentioned. In this case, the configuration 
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which gives 60% or more of especially light transmission is desirable 50% or more. 
[0027] The electronic notes telegram electrode layer using the alloy (alloy of electron injection nature) 
of the metal (two or more sorts are sufficient.) of the 3.8eV or less of the aforementioned work functions 
and the metal of 4.0eV or more of work functions as other desirable examples can be mentioned. 
Although it is sufficient if it is the alloy which can form an electronic notes telegram electrode layer as 
such an alloy, an aluminium-lithium alloy, a magnesium-aluminium alloy, an indium-lithium alloy, a 
lead-lithium alloy, a bismuth-lithium alloy, a tin-lithium alloy, an aluminum-calcium alloy, an 
aluminum-barium alloy, and an aluminum-scandium alloy can be mentioned, for example. Also in this 
case, it is desirable to set thickness to lnm - 20nm, and it is desirable to consider as the layer which 
gives 60% or more of especially light transmission 50% or more. 

[0028] When making an electronic notes telegram electrode layer form using an aforementioned metal 
or an aforementioned alloy, resistance heating vacuum deposition is used suitably. In this case, it is 
desirable to set up substrate temperature among 10-100 degrees C, and to set up an evaporation rate 
among 0.05-20nm/second. Moreover, when vapor-depositing especially an alloy, the evaporation rate of 
two sorts of metals of 2 yuan can be set up according to an individual using vacuum deposition, and it 
can vapor-deposit. In this case, the evaporation rate of Li, Ba, calcium, Sc, Mg, etc. is set up among 
0.01-O.lnm/second, and how to set up the evaporation rate of parent metals, such as aluminum, among 
l-10nm/second, and to vapor-deposit it simultaneously can be adopted. Moreover, when vapor- 
depositing an alloy, the vacuum deposition of 1 yuan can also be used. In this case, beforehand, at a 
desired rate, the vacuum evaporationo pellet or granule which taught the metal of electron injection 
nature to the parent metal is installed in a resistance heating boat or a filament, and heating vacuum 
evaporationo is carried out. 

[0029] Furthermore, as another desirable gestalt, it is the alkaline-earth-metal oxide of thin film-like 
electron injection nature, and the super-thin film whose thickness is 0. lnm - lOnm can be mentioned. As 
said alkaline-earth-metal oxide, Bax Srl-x O (0< x<l) which mixed BaO, SrO, CuO, and these, and Bax 
calciuml-x O (0< x<l) can be preferably mentioned as a thing, for example. 

[0030] The approach of making it vapor-deposit, introducing oxygen in a vacuum tub, setting a degree 
of vacuum to 10-3 to ten to 4 Pa as the formation technique of an alkaline-earth-metal oxide layer, 
vapor-depositing alkaline earth metal with resistance heating vacuum deposition, and making oxygen 
and an alkaline earth react is desirable. Moreover, the approach of producing alkaline earth metal oxide 
with electron beam vacuum deposition is also employable. 

[0031] In addition, about the metal of electron injection nature explained until now, an alloy, and an 
alkaline-earth-metal oxide, an electronic notes telegram electrode layer can also be formed not only 
using one sort but using two sorts or more. 

[0032] Furthermore, as other desirable examples, an electronic notes telegram electrode layer may be a 
mixing layer of the metal of electron injection nature, an alloy or an alkaline-earth-metal oxide, and the 
compound of electron transport nature. 

[0033] As the metal of electron injection nature, an alloy, and an alkaline-earth-metal oxide, the above 
mentioned metal, an alloy, and an alkaline-earth-metal oxide can be mentioned. Moreover, not only one 
sort but two sorts or more can also be used for these. On the other hand, that the compound of electron 
transport nature should just be a compound which transmits an electron, as a desirable compound, a 
chelation oxy-NOIDO compound can be mentioned and what is expressed with a bottom type as a still 
more suitable compound is mentioned. 
[0034] 
[Formula 1] 
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[0035] (Me expresses a metal among a formula and n is the integer of 1-3.) Z shows the atom which 
completes the nucleus which has at least two fused aromatic rings independently in each case. 
Alkali metal like a lithium, sodium, and a potassium, alkaline earth metal like magnesium or calcium, or 
trivalent metal like boron or aluminum can be mentioned that what is necessary is just 1 - trivalent metal 
with chelate organization potency as a metal in a formula. Moreover, Z expresses the atom which 
completes a heterocycle-like nucleus with at least two fused aromatic rings. As a heterocycle-like 
nucleus which Z completes, an azole ring and an azine ring can be mentioned, for example. 
[0036] As said useful chelation oxy-NOIDO compound An aluminum tris oxine, a magnesium screw 
oxine, bis[(Benzof)-eight quinolinol] zinc, Bis(2-methyl-8-quinolate) aluminum oxide, An indium tris 
oxine, aluminum tris (5-methyl oxine), Lithium oxine, gallium tris oxine, calcium screw (5-chloro 
oxine), and Pori [zinc (II)-bis(8-hydroxy-5-KINORI nonyl) methane], dilithium EPINDORI dione, etc. 
are mentioned. 

[0037] Moreover, as for the mixing ratio (weight ratio) of the metal of electron injection nature, an alloy, 
an alkaline-earth-metal oxide, and the compound of electron transport nature, being referred to as 100:1- 
1 :2 is desirable. As for the mixing layer of the metal of electron injection nature, an alloy, and the 
compound of electron transport nature, it is desirable to form 2 yuan with simultaneous vacuum 
deposition. What is necessary is just to set up substrate temperature among 10-100 degrees C. 
[0038] Furthermore, as other desirable examples, an electronic notes telegram electrode layer can 
mention the configuration which is an island-shape electron injection region. Here, as it is indicated in 
drawing 2 as island shape, it means that the electron injectional compound layer is formed 
discontinuously and this layer does not cover all the front faces of an organic layer, an island-shape 
electron injection region - for example, the metal of the low work function of 3.8eV or less of work 
functions, an oxide, a HOU-ized metal, a nitriding metal, and silicification — although a metal etc. is 
made to form in island shape discontinuously and there is especially no limit about the configuration and 
size, it has the shape of the shape of a particle, and a crystal, and that whose magnitude is 0.5nm - about 
5 micrometers is desirable. 

[0039] Moreover, this electron injection region does not show the condition of isolated atom distribution 
by what points out the shape of a thin film, either. The above-mentioned metal or above-mentioned 
compound of a low work function points out the condition of distributing on a conductive thin film or in 
the organic compound layer with the particle-like gestalt. By such distribution, the area in contact with 
an organic compound layer becomes large, and electron injection nature increases. 
[0040] As the metal and alloy of the low work function which constitutes the above-mentioned island- 
shape electron injection region, the thing of 3.8eV or less of work functions is desirable, for example, 
can mention the above mentioned metal and the above mentioned alloy. Moreover, as an oxide of a low 
work function, the oxide of alkali metal or alkaline earth metal is desirable, and CaO, BaO, SrO, etc. can 
also mention the solid solution of these and other metallic oxides preferably suitably especially. 
Furthermore, as the HOU-ized metal and nitriding metal of a low work function, the boride of rare earth, 
the silicide of rare earth, or TiN is mentioned preferably, for example. 

[0041] As the formation approach of an island-shape electron injection region, resistance heating 
vacuum deposition and electron beam vacuum deposition are employable. A hoe-ized metal, a high- 
melting nitriding metal, or high-melting oxide is made to form in island shape discontinuously by 
electron beam evaporation in the case of the latter. 

[0042] In the organic EL device of this invention, since cathode consists of an electronic notes telegram 
electrode layer and amorphous transparence electric conduction film, the electronic notes telegram 
electrode layer which is easy to deteriorate will be protected by the amorphous transparence electric 
conduction film, an electronic notes telegram electrode layer can be made thin, and it has as a result the 
advantage that transparence cathode can be created. 

[0043] Moreover, an electron is injected into an organic layer because an electronic notes telegram 
electrode layer touches an organic layer. Thereby, an EL element is conjointly formed with 
impregnation of the electron hole from an anode plate side. In the organic EL device of this invention, 
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although the configuration which carries out an anode plate on a substrate and carries out the laminating 
of the organic layer on laminating Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. is usually 
adopted, an electronic notes telegram electrode layer is formed on the organic layer which contains an 
organic luminous layer in this case. Although the formation approach is as aforementioned, it has the 
sputtering method as other desirable approaches. It faces using this technique and it is necessary to take 
care that an organic layer does not receive breakage by the plasma. 

[0044] In the organic EL device of <organic layer> this invention, the organic layer which intervenes 
between an anode plate and cathode contains a luminous layer at least. An organic layer may be a layer 
which consists only of a luminous layer, and may be easy to be the thing of the multilayer structure 
which carried out the laminating of the hole-injection transporting bed etc. with the luminous layer. 
[0045] In this organic EL device, a luminous layer provides the interior of a luminous layer with the 
field of recombination of the function to in_which an electron hole can be poured in by the anode plate 
or the electron hole transporting bed at the time of (1) electric-field impression, and an electron can be 
poured into it from an electronic injection layer, the transport function, to which the charge (an electron 
and electron hole) which carried out (2) impregnation is moved by the force of electric field, (3) 
electrons, and an electron hole, and has the luminescence function tie this to luminescence etc. About 
the class of luminescent material used for this luminous layer, there is especially no limit and the well- 
known thing in an organic EL device can be used conventionally. 

[0046] Moreover, a hole-injection transporting bed is a layer which consists of an electron hole transfer 
compound, it has the function to transmit the electron hole poured in from the anode plate to a luminous 
layer, and many electron holes are poured into a luminous layer by lower electric field by making this 
hole-injection transporting bed intervene between an anode plate and a luminous layer. Moreover, the 
electron poured into the luminous layer from the electronic injection layer raises the luminous efficiency 
of the EL element accumulated near the interface in this luminous layer with the obstruction of the 
electron which exists in the interface of a luminous layer and a hole-injection transporting bed, and let it 
be the EL element which was excellent in the luminescence engine performance. About the electron hole 
transfer compound used for this hole-injection transporting bed, there is especially no limit and it can 
use a thing conventionally well-known as an electron hole transfer compound in an organic EL device. 
A hole-injection transporting bed can also be made not only into a monolayer but into a multilayer. 
[0047] If, as for a <anode plate> anode plate, a work function shows conductivity 4.8eV or more, there 
will be especially no limit. That with which the work function combined a metal 4.8eV or more, the 
transparence electric conduction film (conductive oxide film), or these is desirable. An anode plate may 
coat a carbon layer that it does not necessarily need to be transparent and black etc. 
[0048] As a suitable metal, Au, Pt, nickel, and Pd can be mentioned and In-Zn-O, In-Sn-O, ZnO- 
aluminum, and Zn-Sn-O can be mentioned as a conductive oxide, for example. Moreover, as a layered 
product, the layered product of Au and In-Zn-O, the layered product of Pt and In-Zn-O, and the layered 
product of In-Sn-O and Pt can be mentioned, for example. 

[0049] Moreover, as long as an interface with an organic layer is 4.8eV or more of work functions, since 
it is good, an anode plate may make an anode plate two-layer, and may use the conductive film of 4.8eV 
or less of work functions for the side which does not touch an organic layer. In this case, alloys, such as 
metals and aluminum alloys, such as aluminum, Ta, and W, and a Ta-W alloy, etc. can be used. 
Moreover, microcrystals, such as amorphous semiconductors, such as doped conductive polymers, such 
as the doped poly aniline and doped polyphenylene vinylene, and alpha-Si, alpha-SiC, alpha-C, muC-Si, 
and muC-SiC, etc. can be used preferably, furthermore, Cr 203 which is the oxide of black 
semiconductance, Pr 205, NiO, Mn 205, and Mn02 etc. - it can use. 

[0050] As for the thickness of an anode plate, it is desirable to be referred to as about 50-300nm. By less 
than 50nm, resistance may become [ thickness ] high too much. On the other hand, if it exceeds 300nm, 
the upside film, for example, an organic layer and cathode, may cause a level difference piece and an 
open circuit with the level difference produced in an organic EL device at the edge at which the pattern 
of the anode plate is carried out. 

[0051] The organic EL device of Configuration of organic EL device> this invention Although the 
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object of this invention can be attained if the configuration that the organic layer containing an organic 
luminous layer intervenes between an anode plate and cathode, cathode is constituted by an electronic 
notes telegram electrode layer and the amorphous transparence electric conduction film, and moreover 
an electronic notes telegram electrode layer touches an organic layer is provided Furthermore, other 
configurations can be added and various functions can be given. The configuration which used the 
organic EL device of this invention for below is illustrated. 

[0052] ** A transparence anode plate / organic layer / electronic notes telegram electrode layer / 
amorphous transparent electrode ** an anode plate/organic layer — a /electronic notes telegram electrode 
layer / amorphous transparent electrode / light filter ** anode plate — a /organic layer / electronic notes 
telegram electrode layer / amorphous transparent electrode / color — a conversion layer ** transparence 
anode plate / organic layer / electronic notes telegram electrode layer / amorphous transparent electrode 
a /black optical absorption layer ** transparence anode plate / organic layer — a /electronic notes 
telegram electrode layer / amorphous transparent electrode / background color formative layer — a ** 
black optical absorption layer / transparence anode plate / organic layer / electronic notes — a telegram 
electrode layer / amorphous transparent electrode ** background color formative layer / transparence 
anode plate — in the configuration of a /organic layer / electronic notes telegram electrode layer / the 
amorphous transparent electrode aforementioned ** Since both electrodes are transparence, a 
transparence display device is formed. 

[0053] ** Since in the configuration of** an anode plate is formed on a support substrate and ejection 
of luminescence is made to hard flow with a support substrate, it is not necessary to form an anode plate 
on a light filter or a color conversion layer. Therefore, in case an anode plate is formed, when a process 
from which substrate temperature becomes 150 degrees C or more can be adopted and the resistance of 
an anode plate is lowered, there is a big merit. Moreover, since a light filter and a color conversion layer 
are formed after anode plate formation, they do not need to worry about degradation by adoption of an 
elevated-temperature process. The configuration of** is illustrated to drawing 3 . In addition, it is 
desirable that it is what consists of a transparency polymer containing fluorescence coloring matter as a 
color conversion layer here, and changes EL luminescent color into another color according to 
fluorescence. 

[0054] Moreover, since auxiliary wiring of those other than an anode plate and TFT (Thin Film 
Transister) are formed on a substrate with the configuration of ** or ** in the mode which made many 
pixels constitute, when light is taken out in the direction of a substrate, auxiliary wiring and TFT 
intercept light, the numerical aperture of optical ejection falls, the brightness of a display becomes small 
as a result, and there is a fault that image quality falls off. With a substrate, if this invention is used, 
although ejection of light can be performed towards reverse, light will not be intercepted in this case and 
the numerical aperture of optical ejection will not fall. 

[0055] ** In the configuration of**, since it looks black when a pixel is OFF, incidence outdoor 
daylight does not reflect but there is an advantage that the contrast of a display improves. The 
configuration of** is illustrated to drawing 4 . ** In the configuration of**, various background colors 
and patterns are employable, and also when a pixel is OFF, it can consider as the display which is 
excellent in fanciness. The configuration of ** is illustrated to drawing 5 . 

[0056] In addition, in the configuration of the aforementioned **-**, as long as it is not necessary to 
necessarily stick to an electrode, it may make an interlayer intervene and the effectiveness is discovered, 
it may detach and a color conversion layer, a light filter, a black optical absorption layer, and the 
background color formative layer may be installed, as shown in drawing 3 . However, a color 
conversion layer and a light filter need to be installed in the direction of optical ejection, and a black 
optical absorption layer and the background color formative layer need to be installed in hard flow with 
the direction of optical ejection. 
[0057] 

[Example] Hereafter, the example of this invention is explained. 

On the example 1 <production of organic EL device> 25mmx75mmxlmm glass substrate, what 
produced ITO by lOOnm thickness (JIOMA tex company make) was used as what the conductive thin 
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film has formed on the substrate. Next, after immersing this into isopropyl alcohol and performing 
ultrasonic cleaning, ultraviolet rays and ozone were used together using UV irradiation opportunity UV- 
300 by SAMUKO International, and it washed for 30 minutes. 

[0058] Subsequently, this glass substrate with an ITO thin film was put in into the commercial vacuum 
evaporator, and installation and a vacuum tub were decompressed up to 5x10 to 4 Pa in the substrate 
electrode holder currently installed in this equipment. Beforehand in addition, on the resistance heating 
boat of a vacuum evaporation system The phthalocyanine of Cu coordination (it is hereafter written as 
CuPc.) N, N'-bis(3-methylphenyl)-N, N'-diphenyl - (1 and T-biphenyl) -4, 4 f -diamine (it is hereafter 
written as TPD.) And an eight-quinolinol aluminum complex (it is written as Alq an aluminum tris oxine 
and the following.) It put in 200mg at a time, respectively, and the aluminium-lithium alloy (Li content: 
2 % of the weight) was put into the resistance heating filament. Each component was vapor-deposited by 
carrying out sequential heating of these boats and filaments. 

[0059] First, 25nm of CuPc(s) was vapor-deposited to the glass substrate with an ITO thin film as a 
hole-injection transporting bed, then, 40nm of TPD(s) was vapor-deposited as 2nd hole-injection 
transporting bed, and 60nm of Alq(s) was further vapor-deposited as a luminous layer. Next, the mask 
was installed on the formed layered product, 7nm of aluminium-lithium alloys was vapor-deposited, and 
the electronic notes telegram electrode layer was made to form. 

[0060] Next, the substrate was transported and set to the substrate electrode holder of another vacuum 
tub connected with the above-mentioned vacuum evaporator. In addition, a degree of vacuum is 
maintained in the meantime. The above and another vacuum tub are furnished so that the In-Zn-O 
system oxide film can be formed by DC magnetron sputtering. The target for making the In-Zn-O 
system oxide film form is In 203. It is the sintered compact which consists of ZnO, and the atomic ratio 
[In/(In+Zn)] of In is 0.67. The mixed gas (it is 1000:2.8 at a volume ratio) of the argon gas and oxygen 
gas of this vacuum tub was introduced until it was set to 3x10 to 1 Pa, the sputtering output was set as 
20W, substrate temperature was set as the room temperature, and the amorphous transparence electric 
conduction film of 200nm of thickness was made to form. In addition, that the In-Zn-O system oxide 
film is amorphous formed the layered product by the same approach as the above using the glass 
substrate with which the ITO thin film is not vapor-deposited, and it checked it according to the X 
diffraction. 

[0061] Furthermore, when the layered product which carried out the laminating of an electronic notes 
telegram electrode layer and the amorphous transparence electric conduction film directly on the glass 
substrate with an ITO thin film was created using the creation approach of the above mentioned 
component, and the same approach and the permeability of light with a wavelength of 460nm was 
measured, it was the thing of 63% and high transparence. 

[0062] When field resistance was investigated with the four point probe method which used 
RORESUTA FP by Mitsubishi Petrochemical Go., Ltd. about the amorphous transparence electric 
conduction film formed of the manufacturing method of the <assessment of organic EL device> 
aforementioned example, they were 17ohm/**. And since thickness was 200nm, it was checked that 
specific resistance is 3.4x10-4 ohm-cm and low resistance. 

[0063] Next, when the ITO thin film was made into the anode plate and the electrical potential 
difference was impressed 8V by using said amorphous transparence electric conduction film as cathode, 
it is 3.1 mA/cm2. When it became current density and being observed from the amorphous transparence 
electric conduction film side, it is 60 Cd/m2. There was luminescence. Luminescence was green 
luminescence produced from Alq. Furthermore, it is [0064] by which the point emitting [-less ] light was 
not observed with the naked eye when this component was left in the ambient atmosphere of RH 
(relative humidity) 70% among atmospheric air for 100 hours, but the luminescence engine performance 
of a component was also maintained. The organic EL device was produced by the same approach as 
example of comparison 1 example 1. However, instead of making the In-Zn-O system oxide film form, 
the commercial ITO target was used and the ITO film which is crystalline substance transparence 
electric conduction film was made to form. 

[0065] Then, when the same approach as an example 1 estimated the engine performance of an organic 
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EL device, field resistance was 130ohm/**. And since thickness was 200nm, it was checked that 
specific resistance is 2.6x10-3 ohm-cm and high resistance. Next, when the electrical potential 
difference was impressed to this organic EL device 8 V, it is 4 mA/cm2. When it became current density 
and being observed from the amorphous transparence electric conduction film side, it is 60 Cd/m2. 
There was luminescence. Luminescence was green luminescence produced from Alq. When this 
component was left in the ambient atmosphere of RH 70% among atmospheric air for 100 hours, the 
countless check of the point emitting [-less ] light was carried out with the naked eye, and it was 
checked that there are many luminescence defects. 

[0066] The organic EL device of this invention had the high transparency of cathode, and since the 
amorphous transparence electric conduction film which constitutes cathode was low resistance, 
luminous efficiency was higher than the above result, since it was still more nearly amorphous, it 
excelled in endurance and it was checked that it is hard to produce a luminescence defect. By the way, it 
is known that a luminescence defect will arise by oxidation of an electronic notes telegram electrode 
layer. With the organic EL device of this invention, since the amorphous transparence electric 
conduction film is formed on an electronic notes telegram electrode layer and the grain boundary does 
not exist in this transparence electric conduction film, trespass of oxygen or moisture is prevented and it 
is thought that the aforementioned result was brought. 

[0067] Installation and a vacuum tub were decompressed for the same glass substrate with an ITO thin 
film as what was used in the example 2 <production of organic EL device> example 1 up to 5x10 to 4 
Pa in the substrate electrode holder in a vacuum evaporator like the example 1 . In addition, it put CuPc 
and 200mg of TPD(s) and Alq(s) at a time into the resistance heating boat of a vacuum evaporation 
system beforehand, respectively, and the aluminium-lithium alloy (Li content: 2 % of the weight) was 
put into the resistance heating filament. 

[0068] First, 25nm of CuPc(s) was vapor-deposited to the glass substrate with an ITO thin film, then 
40nm of TPD(s) was vapor-deposited, and 60nm of Alq(s) was vapor-deposited further. Next, the mask 
was installed on the formed layered product, oxygen was introduced until the degree of vacuum was set 
to lxl0-3Pa, barium (Ba) was vapor-deposited l.Onm of thickness, and BaO which is an electronic notes 
telegram electrode layer was made to form. In addition, Ba reacts with the oxygen which exists in a 
vacuum tub, and a BaO electronic notes telegram electrode layer is formed. 

[0069] Next, the substrate was transported and set to the substrate electrode holder of another vacuum 
tub connected with the above-mentioned vacuum evaporator. In addition, a degree of vacuum is 
maintained in the meantime. The above and another vacuum tub are furnished so that the In-Zn-O 
system oxide film can be formed by DC magnetron sputtering. The target for making the In-Zn-O 
system oxide film form is In 203. It is the sintered compact which consists of ZnO, and the atomic ratio 
[In/(In+Zn)] of In is 0.84. The mixed gas (it is 1000:5.0 at a volume ratio) of the argon gas and oxygen 
gas of this vacuum tub was introduced until it was set to 3x10 to 1 Pa, the sputtering output was set as 
20W, substrate temperature was set as the room temperature, and the amorphous transparence electric 
conduction film of 200nm of thickness was made to form. In addition, that the In-Zn-O system oxide 
film is amorphous formed the layered product by the same approach as the above using the glass 
substrate with which the ITO thin film is not vapor-deposited, and it checked it according to the X 
diffraction. 

[0070] <assessment of an organic EL device> — when field resistance was investigated like the example 
1 about the amorphous transparence electric conduction film formed of this manufacturing method, they 
were 16ohm/**. And since thickness was 200nm, it was checked that specific resistance is 3.2x10-4 
ohm-cm and low resistance. 

[0071] Next, when the ITO thin film was made into the anode plate and the electrical potential 
difference was impressed 8V by using said amorphous transparence electric conduction film as cathode, 
it is 3.0 mA/cm2. When it became current density and being observed from the amorphous transparence 
electric conduction film side, it is 80 Cd/m2. There was luminescence. Luminescence was green 
luminescence produced from Alq. Furthermore, when this component was left in the ambient 
atmosphere of RH 70% among atmospheric air for 100 hours, with the naked eye, the point emitting [- 
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less ] light was not observed, and the luminous efficiency of a component did not fall, either, but the 
luminescence engine performance was maintained. 

[0072] Installation and a vacuum tub were decompressed for the same glass substrate with an ITO thin 
film as what was used in the example 3 <production of organic EL device> example 1 up to 5x10 to 4 
Pa in the substrate electrode holder in a vacuum evaporator like the example 1 . In addition, it put CuPc 
and 200mg of TPD(s) and Alq(s) at a time into the resistance heating boat of a vacuum evaporation 
system beforehand, respectively, and the aluminium-lithium alloy (Li content: 2 % of the weight) was 
put into the resistance heating filament. 

[0073] First, 25nm of CuPc(s) was vapor-deposited to the glass substrate with an ITO thin film, then 
40nm of TPD(s) was vapor-deposited, and 60nm of Alq(s) was vapor-deposited further. Next, the mask 
was installed on the formed layered product, Alq which is an electron transport nature compound in the 
evaporation rate of 1 .4nm/second about the magnesium (Mg) which is an electronic notes payment 
group was vapor-deposited simultaneous in 0.1nm/[ in a second ], and it considered as the mixed 
electronic notes telegram electrode layer of lOnm of thickness. 

[0074] Next, the substrate was transported and set to the substrate electrode holder of another vacuum 
tub connected with the above-mentioned vacuum evaporator. In addition, a degree of vacuum is 
maintained in the meantime. The above and another vacuum tub are furnished so that the In-Zn-O 
system oxide film can be formed by DC magnetron sputtering. The target for making the In-Zn-O 
system oxide film form is In 203. It is the sintered compact which consists of ZnO, and the atomic ratio 
[In/(In+Zn)] of In is 0.84. The mixed gas (it is 1000:5.0 at a volume ratio) of the argon gas and oxygen 
gas of this vacuum tub was introduced until it was set to 3x10 to 1 Pa, 1 W/cm2 and substrate 
temperature were set as the room temperature for the sputtering output, and the amorphous transparence 
electric conduction film of 200nm of thickness was made to form. In addition, that the In-Zn-O system 
oxide film is amorphous formed the layered product by the same approach as the above using the glass 
substrate with which the ITO thin film is not vapor-deposited, and it checked it according to the X 
diffraction. 

[0075] <assessment of an organic EL device> — when field resistance was investigated like the example 
1 about the amorphous transparence electric conduction film formed of this manufacturing method, they 
were 20ohm/**. And since thickness was 200nm, it was checked that specific resistance is 4.0x10-4 
ohm-cm and low resistance. 

[0076] Next, when the ITO thin film was made into the anode plate and the electrical potential 
difference was impressed 8V by using said amorphous transparence electric conduction film as cathode, 
it is 2.9 mA/cm2. When it became current density and being observed from the amorphous transparence 
electric conduction film side, it is 60 Cd/m2. There was luminescence. Luminescence was green 
luminescence produced from Alq. Furthermore, when this component was left in the ambient 
atmosphere of RH 70% among atmospheric air for 100 hours, with the naked eye, the point emitting [- 
less ] light was not observed, and the luminous efficiency of a component did not fall, either, but the 
luminescence engine performance was maintained. 

[0077] Installation and a vacuum tub were decompressed for the same glass substrate with an ITO thin 
film as what was used in the example 4 <production of organic EL device> example 1 up to 5x10 to 4 
Pa in the substrate electrode holder in a vacuum evaporator like the example 1 . In addition, it put CuPc 
and 200mg of TPD(s) and Alq(s) at a time into the resistance heating boat of a vacuum evaporation 
system beforehand, respectively, and the aluminium-lithium alloy (Li content: 2 % of the weight) was 
put into the resistance heating filament. 

[0078] First, 25nm of CuPc(s) was vapor-deposited to the glass substrate with an ITO thin film, then 
40nm of TPD(s) was vapor-deposited, and 60nm of Alq(s) was vapor-deposited further. Next, the mask 
was installed on the formed layered product, and the aluminum-Li alloy was vapor-deposited so that it 
might become 2nm of thickness. However, in this example, it was made to vapor-deposit so that it may 
become discontinuous at island shape, and considered as the electronic notes telegram electrode layer. 
[0079] Next, the substrate was transported and set to the substrate electrode holder of another vacuum 
tub connected with the above-mentioned vacuum evaporator. In addition, a degree of vacuum is 
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maintained in the meantime. The above and another vacuum tub are furnished so that the In-Zn-O 
system oxide film can be formed by DC magnetron sputtering. The target for making the In-Zn-O 
system oxide film form is In 203. It is the sintered compact which consists of ZnO, and the atomic ratio 
[In/(In+Zn)] of In is 0.84. The mixed gas (it is 1000:5.0 at a volume ratio) of the argon gas and oxygen 
gas of this vacuum tub was introduced until it was set to 3x10 to 1 Pa, 1 W/cm2 and substrate 
temperature were set as the room temperature for the sputtering output, and the amorphous transparence 
electric conduction film of 200nm of thickness was made to form. In addition, that the In-Zn-O system 
oxide film is amorphous formed the layered product by the same approach as the above using the glass 
substrate with which the ITO thin film is not vapor-deposited, and it checked it according to the X 
diffraction. 

[0080] Moreover, about formation of an island-shape electron injection region, in the creation approach 
of the above-mentioned EL element, the layered product stopped in the phase which vapor-deposited the 
aluminum-Li alloy was created separately, and it checked being vapor-deposited by island shape with 
the scanning electron microscope. 

[0081] When field resistance was investigated like the example 1 about the amorphous transparence 
electric conduction film formed of the manufacturing method of the <assessment of organic EL device> 
aforementioned example, they were 15ohm/**. And since thickness was 200nm, it was checked that 
specific resistance is 3.0x10-4 ohm-cm and low resistance. 

[0082] Next, when the ITO thin film was made into the anode plate and the electrical potential 
difference was impressed 8V by using said amorphous transparence electric conduction film as cathode, 
it is 3.8 mA/cm2. When it became current density and being observed from the amorphous transparence 
electric conduction film side, it is 65 Cd/m2. There was luminescence. Luminescence was green 
luminescence produced from Alq. Furthermore, when this component was left in the ambient 
atmosphere of RH 70% among atmospheric air for 100 hours, with the naked eye, the point emitting [- 
less ] light was not observed, and the luminous efficiency of a component did not fall, either, but the 
luminescence engine performance was maintained. 
[0083] 

[Effect of the Invention] Since the organic EL device of this invention has the cathode of low resistance 
and high transparence, it can take out luminescence from both sides of a component efficiently. 
Moreover, it excels in endurance. For this reason, the organic EL device of this invention is used 
suitable for the display of information machines and equipment etc. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the configuration of an example of the organic EL device 
of this invention. 

[Drawing 2] In the organic EL device of this invention, an island-shape electron injection region is the 
sectional view showing the configuration of an example in the case of existing in the interface of the 
amorphous transparence electric conduction film and an organic layer. 

[Drawing 3] It is the sectional view in which simplifying and showing an example of the utilization 
mode of the organic EL device of this invention, and showing the configuration which added the light 
filter to the outside of the amorphous transparence electric conduction film. 

[Drawing 4] It is the sectional view in which simplifying and showing an example of the utilization 
mode of the organic EL device of this invention, and showing the configuration which equipped the 
outside of the amorphous transparence electric conduction film with the black absorption layer. 
[Drawing 5] It is the sectional view in which simplifying and showing an example of the utilization 
mode of the organic EL device of this invention, and showing the configuration which equipped the 
outside of a transparence anode plate with the background color formative layer. 
[Description of Notations] 
1 : Substrate 
2: Anode plate 
3: Organic layer 

4: Electronic notes telegram electrode layer 

5: Amorphous transparence electric conduction film 

6: Island-shape impregnation region 

7: Light filter 

8: Black optical absorption layer 
9: Background color formative layer 

[Translation done.] 
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* NOTICES * 
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DRAWINGS 
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[Drawing 4] 
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( 2 ) 

1 

a-r s c t t * Z #fflx U * I- p JV = * -y -b > X 

fit?. 

5*>y-fc>XJR^o 20 

[»*S5 3 nMm&Bwmfi* (i 

n) , ffitfj (Zn) . SIR (O) **5&*»fkfc*ffl^ 

[fSBJ§©P8B£i8B.|§] 
[000 1] 

[000 2] 30 
[0 0 0 3] E LJR^fctt, LTHWbM 

[0 0 0 4] fcCST, ifi^WT©a6T?» &ffi*a<!H 
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2 

^-TlfSCfcA^T'^So 

[0 0 0 5] gtfii%SW»c-rSi:i:»c«fc»J, SSIE©*? 

ttfiUMfl9&n«fcib, aHmros^fettttE Lift? 

*^-r5St**^SnTVSo ^B8¥8-l 8 5 9 8 
4^4MBK:ti, aBE3P®S«fc 0 ft 331 lottos iffl 

tfiijntv^. fit, cn&©iisti^ 

f*1MlfcLT» ITO W^fAf>**^F) 

Sf * #js*-r s ait £ s -ete«tt* a < -r s c 1 it 

LTMfifcgWM-fcfcBLT, frBJHOSIBfclS^fcii) 
tjS«ja**SS~ 1 0 orifi< teRj£LTKi*U!:» 
£\ ttratfOTv^Btt««B*fl*JA£ti« (I TOT 

lxi 0"'Q • cmIfi«±tS5„ ) o ^LT, 
^©J^aWBELJiefEfc^Ttt, afflBWSOEtt 

[0 0 0 6] 

[aWaV »« L ot 3 i: * 5 HB] O B ft tt , ±12 

^E L^?«rli«-rsci:tcfeSo *^©ewf±, s 

[0 0 0 7] 

«an««Rj: LT# s B H aoaB^»aM^fflfsc i: 

[0 0 0 8] -r&fc-^ *«WOfiB«WTOi:*9-C 

(i) . ■■^K«^onic4m)tii*$tr««nflt 
t, imeifta^?^«M^iMi.KmiiV«M2:ft« 



( 3 ) 

3 

(2) . m¥&xmmm*\ m?&\&<D&m. 
&xST>\<i3 y ±m&.mm{tmfrt>ma n« i ai* fc« 2 

tf*mi (1) IB*OW«xU*ho;l/5*vfe>X 

(3) . m^xwmmt)\ m^&A&v&m. 
£U7/vj] y ±«^sKfki4i^6a{f 1 a$fct± 2 

£f&Fiute (l) ffitt©#«xi/*hn/l/5 10 

(4) . awtrf-mxi&frtt&c. 
t tt<&®. 1 1 % nnmm 1 mm o =nr«x u * h n ;i< = * -y 

-t?>XfR?„ 

(5) . ^Af&SlKOTUKtf, 4>*J*L> (In) , ffi 

fa (zn) , ox (o) fr<z>%;z>mim*m^T, m&. 
znx^zcttt&mn-i-zmz (1) ~ (4) wr 

[0 0 0 9] 

[fWi©*ffi©»BflH WT> *#8W*l¥»»i:8ii|IJ-r*. 20 

i: #M,m.mwmnm 1 1 * t> thus* *i t * 9 , l t. 

So 

[0010] <#»«aiiiij*««>$i\ 
^nrat*. *«wpffl^*^fanaww«ii(i, # 30 

SaTS-3t2IBtt«:St5 feOTSWf J:^* 1 , flute 

Og^Ofcfe, itfi*tfil^5 X 1 0" 0 • cmOTTfe 

[0 0 1 1] £fc, WSi:LTt±, I n-Zn-OI© 
MfbttR***?* IA\> C C T% I n - Z n - OmoKft 
«li:t±, fTtSKtL-CsOW J* (I n) 

(zn) *^m?zi$&nmtMfrz*z>mw 

mmmT'SbZ, lnOSftt(ln/(]n + Zn)) 
!±0. 4 5-0. 9 0tf»$U\ ^nti. COiEHfl- 40 

HffJt CI n/ CI n + Zn) ) it. SWIiOjST- 0 . 
5 0-0. 9 0*<f$fCj(?$L<, 0. 7 0-0. 8 5tf 

[0 0 12] ±ffi#»*IMkWtt, ±g**-*>7tJlii: 

fc-fclz-'U *©<^Cffi»tfIE3«t±<0 1fflfcU:©ai3 

^ai^-^frr s *> <DT-fe o t&j: i, \, Hij5e^3 7t-^os 

{*0Ofc LT{±, XX (Sn), Tfl-.-^L. (Al), 
7->^> (Sb) , tf'J^A (Ca), y;l/VJi"y-i> 50 
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4 

(g e) , (t i) n^a&ifen?.^ mm&tf 

C (£Jfl37t;fil) / (I n + Zn+ (£Sg37ciit) ) 
0. 2WTi:^SS*W$LVV Sg3 7tfgcD*£i§(DII<? 

[0 0 13] ±5EO*«Rtt{t«Itt, WKK^Ci:? 
aWS»flIIHi:LTfiJfflBifl64:a*. c©4:*©BM»±, 
«Ma3~ 3 0 0 0 nmi:t50W$Ll/\ ^*lt±, 3 
n m*«Tt±#mtt*^+» i: 9 ^-f < , 3000n 

i;^-r<**o ara»«aBo«pt»*LvwjPtt5~i 

0 0 0 n 0 , H^W* lA^HJpB 1 0 — 8 0 0 n 

[0 0 14] *S8WO*«ELjR?Ki3V^T, S«±fc 

^w»H©±£#BH»iiii»*iH rawuK) 
vxrmvm, itmmmm. v/WMk* <<*>zns- 

'>*^<r J: X/<y*'J 

SUA, C©*§£\ X^-y^'J^yBflcfg^-r^y^X" 

2 0 0WTi:t§©AWSU\ 
[0 0 15] X/W*U V^O^fi, RF^iWiD 
Cvnhn >X/^y £ 'J >^TfeS(SttX/^-y ^ 'J 

>^T't*<, ffiffl-rsx/vy^ y >y^-y-y h©)ia 
B)t^X^-y^y>ycD^mi, fi)c)KLJ;5 i:-rsaB^?i 
«M©ffll»3lCJSi;TS£jW?*n*. RFJ&Si,H±D 
Cv^hnyX/^^'J V^HlCkD I n-Zn-0 

»<oawm*ig*«*si*tw;, Tia (D - 

(li) <DX^-y*y >y^-y-y hW^iliWS 
L-V>o 

[0 0 16] (i ) &<t-t>WJ»tM{£3l.m£<Dmi$. 

(os tit. ®s%mcm p.ns§stc^^^ i n<oiM?tt: 

(In/(In + Zn)) ib'O. 4 5—0. 9 0<Di5H 
iCfcltSM^it^SSEfeO. 5 0 — 0. 9 0£DfeOT-fe 

s„ c<Dmm&.*->f-y hit, M<t-<ywi>km<tM 



( 4 ) 

5 

O* (ZnO) m (m=2-20) Tg^nS A^Sil 
<fcl^U I n 2 Oa (Z n O) m (m= 2 — 2 0) T'S 

^n^A^Mft^o i a«±i: i n, o 3 ms/ 

fc*5, A7?^®«fb^^a^HUf2^C*5^Tm^2- 

[0 0 17] (ii) »{Lte3R-r-f COf^X* 

-Y > * 2*XfckSKfcE«Bfr 6 §*iSt ffttc ^S^OTSot 
fc«fc^U I n 2 0 3 (ZnO) m (m=2-20) T' 

«aS(*T?feoTfecfcV^L, I nz Os (ZnO) rn (m 
= 2-2 0) T^^n^A^p B e S«{b^Oiai^±i: 
In* 0 3 Rtf/XttZn0i:^6»«K:ft*Sae# 

JSfflt [I n/ (I n + Zn) ) #0. 4 5-0. 80 
[0 0 18] HUBB (i) — (ii) 0^fft07^7*U 

su/\> 9 8%*im ^m®<D&m^&K>, mzn 

* L^1&mZ 9 9 %«±T?fc 0 > LV^tt*tt 9 

9. 9%«±Tfe£o 30 

[0019] $/c, «aef**-y^ h«fflio^«s^ c 
^-y^h <offl»«B*« 7 o %uL±t? z cttftt?* 

JM±T?*0, It»SL<tt9 0%tU:W*. 

[0020] ?>ns*bx'*v*v>ifmz&*)mfflm 

fig, ffl^S»BO«rtt^iicJ:0a^^3b-3T<src«>tc 
^y * y Affile * S«^fctt0J*tfTI5<0«fc 3 KSBS 

[0021] x/Vy*u v^ostffiS*5«ttf*-yy 
hfflinajE«JMTO<fc-5tcRS-r*ci:^»SLi/^ x 

>^G>llfflKtt 1 . 3X10" 2 — 6. 7X1 
O'Paift, i0»*L<ttl. 7xio _2 -l. 3 
x l 0° Pagfi, Htc*?g;L<te4. Oxio 2 - 
6. 7xl0''Paigi:no £fc, ^-^yhW 
*Q®Ete2 0 0-5 0 0V#!ffSU\ X^y^'J >y 
«F(DStffifi*M. 3X10' J Paif:^(l. 3X1 50 
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6 

0~ 2 P a±9fcJE*#ffi^) k^7Xvo$£tttfS 
<, 6. 7X10° PaiOfeBt> (6. 7X10° P 

9iip«E**<-r«ci:««-e*a<a:*o *fc, 

*y Mfr&OSEEtf 2 0 0 V*S8"e«x A*0»B*f50 

XfcBfflwrxfcOB^Jt (ftiBJt) ttCEfei : 1-9 
9. 99:0. 0K»SL<(49: 1-99. 9: 

0. 1 fc-rso c©«BH**m*fc. it&afcfr'omm 

[0 0 2 3] gjgSSte, W^SOB^tttcjSCT. 3 

h^±»"T*o clOfcfe. SS-2 0 0°C£-T£CD*W 
[0 0 2 4] WBLfc (i) - (ii) 90^?'J> 

[0025] <tfiiAifii>»:tc, W^axWSB 

«3e«T*»*fcfttett, )««aaw5o%fiU:w 

*Cttf»$L<, CCDrz&blCltmm&O. 5-2 On 

[0026] m^rnxmrnrntLTit, H*ur, t±mm 

S3. 8eVttTO« (l^aAttO^l) , «|* 
H Mg, Ca, Ba, Sr, Li, Yb, Eu, Y, 
Sc^: H^ffl^TlH^ 1 n m— 2 0 n m t Lfc®*^ 
JfSC^mSo C«l:lit^, 5 0%JK±. # 
6 0 %W±OJtt«affl**#**»«*'»S Ll^o 
[0 0 2 7] fiO»$U^Jkim fluiB<Qtt*MS 

3. 8eV«TOftB (Sa8T't<J:^o ) ^tt^Mifc 

4. 0eVK±^8i:<D^ (l?itAtt<0^) * 

ft, XX-'Jf^A^ rr/l/^-^A-^l/^A-g- 
ft N ->A^ft. 7;l/5— 5rA-X* 

fe, 1 nm-2 0 nmt'?Z>Z£t>W&L<^ 5 

0%«±, W!C6 0%U±O3ttMiaai**4^«JI2: a r 
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[0028] mi<o&m%rcii.-e;&%m^Tm : ?~&xm. 
c©®^ m&ffim* io~i o o°c<omvm^. 

Ls mm&&*0. 0 5-2 0 nm/S>OP^C^-rs 

7raR»tt*ffl^\ 2fflo^jHoi8i«fae*fflgijK:«eL 

TlftS-rsCttfTtS, CO«*. Li, Ba, 
Ca, Sc. Mg&ifO^SMfi^O. 0 1-0. In 
m/#©H£»ffiU A 1 «0&tt&M0>%*3£% 1 
-1 Onm/»on»=»3£LTra^CSH»-r*i:^3# 



l 7t;^ 



[0 0 2 9] MtcgiJcDjf? £ L^mmt L-T&, PffiltfQ 
«?ttAtt©7;l/* ±»&JRIMfc»T»o T, ffi5JP# 
0. 1 nm-1 0nm©WW5i:i:tfT-t5„ 

«iHr/u*u±a*«»fl:»fcUTa:, fid* If, Ba 

O, SrO. C u ORXfCtlZZm-etLrc, Ba, Sr 
.-. O (0<x<l) Jf'Ba, Ca,-, O (0<x< 

l) *j?SL<t01:LTW5ci:A'-et«. 

[003 0] T)Vi3 U ±S&ff |g{k4M<DJgJi!l^£ £ L 




Me" 



10 



20 



8 



K^tirt»c^*j9ALT*^^ 1 o-'-i 

[0 0 3 1] &}b\ cn*1?BiWLfc. IfSAttO* 
JS, 7;l/#U±S&Jl&{kWcov->Ttt, lH© 

[0 0 3 2] Lt/^Ji: UT, m^&XSim 

[0 0 3 3] «?ttAtt©£JR» 7/l/*'J±5H& 
Jg&fk'felfcL.TMu Hutebfc^S, 7;I/#»J±JS 
&JglE{kW£:WSCi:#T£*o cn&li, l 

[0 0 3 4] 

[<ki] 



Me" y n 



[0 0 3 5] (^tf, Mett4i5;SU nttl-3© 

•to ) 

3£ff©&KfcL.T«\ *\s-Y-Bl£teC03l>Z l~3ffl5& 

^ACJ;^^/;!/* 1 ;^!, v^*->>>A J f>;b;i/>">A 
©<fc?&7;I/#U±$i:&K, ^SWi^-Ut-^;^^ 
*A©«fc3fc3ffi&|g*£tf*Ci:tfT?#.3 <> *fc, Z 

< f: fc 2 ®<Dffi&3§wtm*n-o&mmw&*5c 
«-rajB?*a-r. z#^rr sfs^iitf^LTHu 

T^-^-^r^^a^tfsc 
[0036] m&mmte*i'-Y{t**i'/<{ vit^va 

tLTli. 7;^;-)AhU7*+v'X v^*v">A 

ex**-»\ ex c^>v (f) -8-#yjy- 

;W ffiiB, ex (2-**vl>-8-*y V/^-h) 7 
-^A.**-*}-^ h\ 'Ois'tL.hV 7 
;l/S-^AMJX (5-^^/l/*+-») , U^A* 
^j'J'JAhWt+v'^ A;l/>"?AlfX (5 
-^no**^) , #y [£fB (II) -IfX (8- 



[0 0 3 7] £fc:, m^^AISO^JB, 7)VJ] V 

±m&mM<t®tmttm&<D{k&mt<DWi&it mm 

it) li. 1 00 : 1 — 1 : 2 t-?2>£ttfKXLi\ W 

?aa«, i o-i ootc^T-istnifj;^. 

[0 0 3 8] MfCflb(D$f $ L^mt LT> W^ftAflgS 

& 0 <ict% ft^e^tt, eo^.tf0 2ic^-r«fc^tc x ^jg 

tta^ffiA^li, 0)J^tftt*MS3. 8 e VJWT©(gf± 

ip|H!gt©&JS, Kfctt, **ffc£JH, m<t&m. y-i'fk 

50 [0 0 3 9] Sfc. C<Oi?iiAi§S(i> WMtt*»Tfc 
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CfctfT-#S, £fc. {&{±mfflm<DM{kVn£LTli. T 
iVij 'J 4«Xtt7** U dUB^JBOlfcfl:ft««JaF* L < , 10 
IfKCaO. BaO. S r O&ifAWjST'&CK $fc, 
cne. £ttO&JHttft:tti£OS${*t.& $ L < <t»f S c 

SSVliT i N&H#$?3:L.<;£tf5ftS. 
[0 0 4 1] ftttW^ffiAWOJK^ffifcLTtt^ 

S„ 20 
[0 0 4 2] *»WOW*E LJtfFfcfc^Ttt, I^JStf 
IfiiAlII i^HStaB^alfflgi: "PflUKStiTV* 

[0043] mrc. m?mxmM®tfm®®tm?zc 
tr\ m7-h^mm ic &x £ n s 0 cnicjco. rush 

f»fl©*f*E L*6?te:4B^Ttt, £tE±£HM£* 30 
^^fiK-TSo fl&jfefrffitt, HiilB©t*>0T'SS*^ flfiO 

[0 0 4 4] <*f«MI>*«WO*r«E LfS^fc:*^ 

[0 0 4 5] C©*«E Lft^fcttl^T, 5£ftS(i 
(l) a^aiio^fc. H«XfiiE?LlftaSJB»!:J:0jE?L* 

*ttWU**WNL (2) tt*UfcWW (flI?i:iE 
?L) *«IKO*T»»S-&<5HaS«(»6, (3) m?£IE 

n*«itt«SoaHH»j:o^ , 'Ttt1*K:lWlfitt*<, 

$E L& : ?lZ$5VZ>&m<Dt><DZm^Z>Ci:&T'%2>o 50 
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[0046] a ft. lEiuB&Mssma* mnjBast&h 

<D*T*& < £Jg fc-T S C fct'f So 
[0 0 4 7] <Hi>Hitt, tt»H8tfM. 8eVtt 

ft#4. 8 e VJM±OftaiXttafll!»WH (»*ttlMk 

4MR) xttcne^e^to^ftto^wsLv. ns 

[0 0 4 8] J«8fc&JSi:LTW\ 0Ox.fcf, Au, P 
t , N i , P d *mf S C fctfTS, if W4gHk1%£ L 
Tli* 09Al£> In-Zn-O, In-Sn-O. Zn 
O-Al, Zn-Sn-0*PfSCtOTS%. J 
ft, ©JgftfcLTfei:, 09*. ff, Auiln-Zn-OO 
ffijftt, Pt hi n-Zn-OOSift:, In-Sn- 
OtPt OiiMflfS C £#T£S„ 
[0 0 4 9] *fc, PiEsfiu ffiSffifcfDftSjWHgplft 
4. 8 e VW±-e&ftfcf<fcW-c«>, RHIs^ilfcU *T 
«»fc»LfcV»Mfctt*H»4 . 8 e VKTOMfflH 
Sffl^TtJ:^ Al, Ta, wm<D&m*Z> 

A 1 T a - W^fOtif«ffll,>5C 

So $fc, F-^nfc^UT-U>^>F-^n«:^ 

a-Si, a-SiC, o-C*ifflD^aK¥«9 
/iC-S I, ^ C-S i CI?<D»*SS&ift»$L 

<ii^ci:tfft5. Eta, m&v>*m&<Dmtva 

TiSCr; Oa . P r 2 Os , N i O, Mm Os , 

[0 0 5 0] mm<ommit. 5 0~3 0 0nmgatt 
S C hA^»$ Lt/\ mmft 5 0 n m*»T»i> StaffiA^ 
ia< ^^il^S^-g-A^So — 3 00nm*i^ 
t, ffl|EL)llfl:6^T, ii*V^->?nTl>5 

[005 1] <^E L *«WO^«E L 
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[0 0 5 2] 0 aW»«/*«B/«?aAfll»B/ 

© »ffi/*«B/«?aA««»/#flBai8««/ 

S/Hfe7t®itZjS 10 

fflE<D©«/S©«^ fS#©««#aWift©T?, BOBB 

[0 0 5 3] ©^©©lifiX©^, HBS*3a«»S±K: 
JEfiEU 3fc8^fcttj^lfcK$^©BDWL*<T#* 20 
©T\ f>fe^gyi±tcRHS«rJgfi!t-r* 
^fi*<*v». ftoT. BSftBjft-rsilKclHEUHJtl 
5 OTJ-X±£ft3£3ft7P*X£J$fflt-3C£#T- 

&B#ftV\ ©<D«?fig^J^-r-5 0 ft*, ll 

t5fe<DT?65Ci:jb'5f$L^o 30 
[0 0 5 4] £fc, ©^©©ftWtt 5 , <DMm*ffif$, 

TFT (Thin Film Transister) A^BK*nSfu46, S 
IS^ItOfcft^aStJttJ-ri:, fcfiS&Eia^TF Ttftt&iSgBff 

■Y<D»S*Vh;£<ft»>, ■Ktf£'5«fcv>?£Atf8 
[0 0 5 5] <&P<SXDffifmcl3^Tte. mmtf*7<D£ 40 

n-©3>h^xh^iRi±-rsfcc^fij^ss. 04 
c ©ofltj^^iw^-r*. ©^©©^t^c^-ni, a 

[0 0 5 6] ft*, Bflf2©~©©l8l£t;:*^T, 
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[0 0 5 7] 

<=frBE L^?©{fgJ> 2 5mmx 7 5mmx l mm© 
*7XSi±t, ITO^IO 0 nm©MPT'SiMLfc 

t© (^vf^^nas) **K±ic*«&mw 

a eji/T/i/s— jisficaai u s^iSiJEif rem, 
vi*3j>*-i-is3i->m<o&nmmmmv v-3 o 

0^ffl^tMii:*yyt5fifffli,T3 0 SMUTCH* L 

[0 0 5 8] &V>-?, CCD I TO»&tt##-7Xgffi 
ffjflg<DK3£aSagB©<PfCAtt, C<D^aBtClSB5 

nrv>5g;R*;i>^-£iRt>tti*, K^tl%5x i o" 
PaSTKELft. ft*, ft&frUfeJtffiSttJKBOtt 

C u P c £BSfB-f 3» ) , N. N" -tfX 
7i-W -N, N" ->'7i-;l/- (l, l* -£7 
x-;l/) -4, 4* = > (OT, TPDtBSfS-t 

So ) Stf 8 -*/ 'J / -yl/Z/l/SOiift (T/l/5 
rfih'J7**fy, «T, A l qtmttZ 0 ) * 

fnfn2oom g foAti, ^tc&mmy* 

Mcttr/I/S— f A-yffi*^ (Liti: 2«ffl 

h *M&fiaJKvr s c i: fc «t d , ^nen©fiSc#*sg* l 

[0 0 5 9] f-f, IE?Ui AfijMJg? i: LT CuPc^ I 
TOW8M**iff9XS*RK2 5nmIiU *tS20 
IE?U£Af&jM/f £LTTPD*4 0 nmllU 

2»£&* 7 n mBBLTB^aABSB*®!**-**:. 

[0060] ±EJiffiisB*BKa«asnT^* 
ft*, c©KK^ftt±«rcnrcs$t?fe5. ±ta, suo 

gSltttDCv^hni/X^-v^y^lCfcO I n- 
Z n - 03RB<t«J«*»rii-C* * <£ 3 tiTI^ 
So I n-Z n-03£B{fc^&B*JgfiK2tf5fc&©*- 
y•:/ Mi, In, 0* tZnOt^e.&SilS*^ 

I nO|g?lt (I n/ (I n + Zn) ) (iO. 67 
T*&S 0 C(DM&ffi<OT>\'=i>'J3X£MmJ3*<Dm&ji 
X (ttiBitT- l 0 0 0 : 2. 8) £3 x l 0" P a fcft 
•5$TjiAL, X/Vy^U>ym^^r2 0W> S^iSS 
*le?gli:ga^LTilP2 0 0nmlD^SSMffl$ 
B(£-£-<±rc 0 ftfc\ I n-Zn-03fiBft»MMPa« 

T-fesctti:, i Torra#sw*nT^»v'jtf5>ui 
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[006 1] S5>tc, iWELfcJR?0^«^rJti:ra«0 

?j±X«OJI43J:Cfl^AfliaK««in«8UiL^SUI« 
fcfMKU IS4 6 0 nniO^OSJi^fi-jRijLfcfcC 
5, 6 3%tHsmW<D<L<DT*3b-otc a 

[0062] <^e LX?<Dmt>Ms&wm<Dmm 

ftttSiOn UX^F P£ffli^fcra&£f&tc<fc OS&inffii 10 
SriS^fcfcC^, 1 7 d/Dr-Softo fLT> IgJfW 
2 0 0 nmT£-5fc46, ttJgJntt, 3. 4X10"Q- 
c m tfgfitfiT-fc* C fc #6fi|g£ftf::<, 

[0063] aac, i Toffn^ieai: u Hufe^s® 

3. 1mA/ cm 2 <Dmffi®& i: * 0 , ^JMCatyftMB 
KfflHJ:9«jMLfci:C5, 6 0Cd/m ! <D$£fttf1b-o 

fc, CtD^^m*. 7 0%RH (fflttSjg) ©3SB 
«t 1 0 0B#Pp3^L-fc:i:C5, ftt£gftj&(i0HB-?(i£ 20 

[0 0 6 4] it^flRJl 

[0 0 6 5] *0«. 1 kHI«fl!)*ffiCJ: D«« 

ELJR^OttfcfcJWBLfcfcCS, SfitrifBfil 3 00 
/□T-feofco *LT> MJP*<2 0 0 nm^SSft^ 
Jtfflft»±, 2. 6xl0"'Q'cmtilfifiTfe5Ci: 30 

ipu/ci:c5, 4mA/cm ! ©mffit^fi t & 9, #H 

M^jiPttMffliJcfcOSiiJLfctC^, 6 0Cd/m ! O 

mwhsfu a i q±»>^i;fc«fi«iti?* 

ofc CClf^^tfi, 7 0%RH£>??BSUC 1 0 0 
[0 0 6 6] «±©t&S«fc!>, ##8«!©*r» E LIU? 
HT-feS^cJ6. B^tttfin, Ulc^C 

e L^?T-{±, «?&AttaA0±£#AK>affi«ttK 
[oo67] mt&m 2 

i Tomwmzx^xm&z. mmmi tnmicnam so 
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m&mft<Dm&*j\'?-icmow}, isf*5x 1 o 

&SxiPf?fc#-MCJi, CuPc, TPDMA 1 q^^ 

n^n 2 o o m g -ro An, $ * jgfixfip^:? o^vh 

lCttT;l/5^*A-y^?A^£ (Litf: 2SS 
%) *Anr*5U->/i; 0 

[0 0 6 8] C u P I TOSMft^tf^XS 

fiC2 5nmIfU ^TPD^4 0nmlfU M 
ICA 1 q*6 0nmM»Lfc o JgfiSt^fti'cWitt 
©±tcvX^^EU, 1 x l o 3 P a 

ST?»JIS**AU M'J'JA (Ba) Onm 
ItL, *miiiT«8 B a 0*M«* ft. & 
fc\ B a It. JS2»«^KfiF«E-r*IBRi:S(f5b, B a O 

[0 0 6 9] ±EKffiaWSffl»tillS*nTi/^* 

z n - o jm(tmmz&mn f? s £ a ic«**nT v> 

0, InOlg^tfc (In/ (In + Zn) ) liO. 84 

X (i*SJtT- 1 0 0 0 : 5 . 0) ^3xi0"'Pati6: 
£>S:T*afAU X/^-y^'J>ytt}^)^r2 0W, affirUfi 

^fig^-arfto In-Zn-OSSSfcWMS 
T'^ci:^ I TOlitfI9StiT^4i/^7^a 

[0 0 7 0] ^fcEL*?©*^ 9 

KH,Tffifitfiffl*H^fci:il*x 1 6Q/DT*feofc 0 
f l/t> mm*2 0 0 nmT*feSfcJ6, J±StrEf±, 3. 
2x l 0"'Q • cmfc{g&JaT*&3Ci#fi^2nfco 
[0 0 7 1] mc. I TOSK*»«i:U Bui2#SS 

3. 0mA/cm ! O^ijttffifi t § 0 , ^SSaW«?W 
KflUDSSlLfcfcC*, 80Cd/m ! <05§^feo 
ft„ A 1 q.tO^Ltfti^felfg^T'feofto M 

C cDjfi? SrA^P, 7 0%RH©|?Ha{i: 1 0 0B# 

[0 0 7 2] USSM 3 

i TommttzjJvxm&tt. mmmi tmmicn&m 
mmwm<omm*>w-icmK>m}. m&mzsx 1 o 

■ ( PatT-SELft. fe?>^U*6W^©^EO 
&tfilmm#- hlClt. C u P c , TP DRl>* A 1 q tt^t 

nfn2oom g foAti, $/cfifiiiip^7-t'^y>h 
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»c{±T;l/Sr^.L-g?-'S>2v&& (Lit|: 2li 
%) ^Atltfe^fto 
[0 0 7 3] $f> CuPc^ITOfi#?**57l 
SC2 5nmltU ^(CTPD*4 0 nmlfU W 
tA ! q*6 0nml«Lft. Jgj£2n;Tc;ffiJf 

A (Mg) Srtfcgjlfin. 4nm/#T\ m^HEJittffc 
^T'feSA lq^O. 1 nm/^T-PP^C^gU M 

mi on mcom&m^&Awmm t ltc 
[0074] at, tmm&mmgimicmi&ztiT^z 10 

K^<f{iDCv^hD>X-'^<y^'J>'^c < i;t) I n- 
Z n-O&mtV0Wi%Bl8.T>Z%&?icmmZtlT^ 
£, I n-Zn-0^&{fc^M*^(£S^£fci6CD2- 
y-y Mi, I m Oj tZ nOfcfre>&38&jS&T'£ 
K> . In <£>H?it (In/(In + Zn)] liO. 84 

X «£»jtT* 1 0 0 0 : 5. 0) *3xiO"Pai:4 
5$TiAL, X^y2U>yttJ*j*l W/cm 2 , ffi 20 
«S&£MSlC^?£LTJg|J12 0 0nmO# B B H fiIBM 
SMSrflMS-efco In-Zn-OMIMtf 

■5XSffi^fflv^T±fBi:|Hl«i(D^j£^ J; DSUSttS:«i5g 

[0 0 7 5] <^T1SE L^?OS«>C<OSjSi£tc<};t) 

ftt> mmtfZ 0 0 nmT'fe£/ci6, JtJgfixttU 4. 
Ox 1 0"Q • cmhfSSSxT'feSCfc^Silg^tlTCo 30 
[0 0 7 6] &.iz, I TOU^ili: U Hute^lpK 

2. 9mA/cm ! «D«gf!SB)g t & *) , ^HftiSUfSW 
Mfflfl«t 0 WJ Lfc i: C 5, 6 0 C d /m 2 <D#gfttf &o 
fc„ ffcftti. A 1 q iO^UfdtfefgftT'&ofCo IE 
fc, C ©fit? SrAM'*', 7 0%RHO#HMtc 1 0 0B$ 

[0 0 7 7] HfiSM 4 

mmmpwmmxji'fr-ic&omf, i»sx 1 0 

SSiLfingi*- htC«, CuPc, TP DStfA l q Sr^ 

n?n2oom g foAn, £fcffiinira&:7V =7* >b 

fcti^l/? — ^A-'J^A"^ (L i#f|: 2Bffi 
%) *AftTtsWc. 

[0 0 7 8] $-f, CuPc*I TOjiSU^^^X® 
ffitC2 5nmIIU #tCTPD£:4 0 nmllL, W 
ICA\ q*6 OnmllU, JfclC, JBj££n/cffi«(* 50 
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<0±tC-?X-> 3:180 U A 1 -L i -&-&*mWZ nmi: 

[0 0 7 9] #tc, ±KK2SiK»SEllK:»ttsnT^* 
SiJ<9j^«©Sffi4vl/^-tcS&*;£j2SL-t:-y h Lfc. 

XSili D C y^^. h p >X/^7 ^ 'J y ^"fc J: 0 I n- 
Zn-03RIWt»«*WfiKT?**J:3C»fll«tlTV 
So I n-Zn -O^&ftMifcJ&JilcS^S fc*©*- 
y-y Hi, I n: Cb t.ZnO£frC>%:2>mS#T'& 
tK In <DH-? J± (In/(In + Zn)) 80. 84 
T*feS 0 C<DK35ffl£OT;l/rr>^Xt^m^X©Jl^-A" 
X (ttflWtT 1000:5. 0) 53xi0"'Pai:* 
S£T"aSAU X/t7?yy?tll^lW/cffl ! , S 
tSiafi*SiaCIS3£LTKJP2 0 0nmOiPS«2ffiS 
WK*#ja«-efco I n-Z n-O&BKfcHJlttf 

[0 0 8 0] Sfc. S«m?}iAl^cOJBfigtO^Tf±, 
±te©E Lili?©ffr&fij£»C*5V">T, A 1 - L i 
3R»LfcSI«T?Jh«>fcSWIf**9J*^jaL, ^^B? 

Karat* o» mmzmmsnT^zctttmmLrz, 
[0081] <*«e im?(DWffi>MnmMm<»m& 

tele <fc 9«i««nfc#a*»fl*«Mfc:ov>T, %K0U 

1 fcraafcLTffiaastfflsn^fcfcci, isq/dt 

it. 3. 0 x 1 0"' Q • cmtte&tfiT*&2>£t£im%2. 

[0 0 8 2] I TOWK*ll8ii:U gftfB^IIS 

3. 8 mA/ cm 2 ©USttmg * 0 > ^HftjgBJWtt 
K«*0«iWbftkC5, 6 5Cd/m ! ©5£tt#£o 
fc. SBtttt. A 1 q *9£i;fc»feSbfcT»fcofc. K 
7 0%RH<D3?ffl^tC 100^ 

ra»«ufctc5, msw&ittom-ettmmzti-f. m 

[0 0 8 3] 

DmottJH *«H80«r«ELJIS?tt, fiJgta^OiB 
»B<0lffli4«t4ft», fg^^^<fc<^?OM15^ 

[SfficDnsm^gttB^] 

[0 1 ] #«93©*« E L ^?<D-fflJ<D#lfi!t^^-r Br 

[02] *!8wo#«ie Lxricfe^T, s^m^a 

A«*«, *JHiaiW*«il4:*r«Bi:OffffiK#«Fr* 
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m 3 ] *5%w<Dm® e l m?<Dmmm®<o-mzm 
m 5 ] *Ri&o?f « e l m?<Dmmmm<D-mttm 
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